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1020020068155 

mesas] 
[mm 



mx\: 2003/3/11 



20 3 29,000 c! 

9 a 9,000 
0 2d 0 S 

16 S 621,000 
659,000 £J 

1. S^fAl- SAilAi(£S)_1S 
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1020020068155 #^ <£t.}: 2003/3/11 

i#34 A oM 2#^, ^ sl^M ^n^l -§-#*H ^-71 l-^eH cfl^H # 

^-^515.; ^, ^-71 *|j 1#^ #7l ^1 2#^ ^^ZL, ^-7] 1#^4 ^"71 *fl 2 

1^1^^* ^tr *ll 2*1 *]<3^1 2^^1s# lH8*Rr ^1 2*3 US. ^S^\S. 

A 1#^^ ^"71 2M# $13#B)|ol^( interpolating)^^ ^=)*r ^-^ 

^ ^ t^ofl 4^, ^ioll ^*H, #^5L|^ ^a|5:s.o) ^ 

*>ol* S^U- ^ M 5)^, ^.saJI ^^.1- *MRV ^<S^ *>o] 

[cJlXSi] 

£ 2 
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1020020068155 #^ «]*}•: 2003/3/11 

^^IJilt-l: ^^spfe s]S{signal generation circuit of delayed tap signals capable of 
controlling the delay by interpolating inputted two clocks} 

£ l£r t^sl ^]^B1( inverter)^ °]-%-*}^ ^SlM- iM^Kr 

S)S.oll ^rtr 

£ 3£r £ w>^tr *fl 2^=UHH ^AlJil-^- 

-£ 6^ ( a ), (b), (c)*r iL=>S ^^ofl nJ-Sr 4^- *1<3^# 7>^^ *1<2£ ^ 

2.^* M-Bf^ ZLSflSolJi, £ 6 ^ (d)^ £ 6 si (a), (b), (c)S] ^ 
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1020020068155 #<N < U^\- 2003/3/11 

< 9 > ^lzi'JiMCsegment)-!-^. ^S.^ #^ I=i2}-ol (output 

driver)^ SU^i , #^ JE.^*^ #^5^ #^Jl£] elHi=(slew rate) 

& 4^ ^ln^^7> <a^tb #3* €£r( turn-on) Hfe €-2-5L(turn-of f )^Jl 

:10> ^lS.el ^^4^7> ^ ^^MItt t^-ilJLSl ^ eflo)Eo) 2 ^ 0 ] a. 711 

7Wb cf^^ Ajjr^ol ^.a^rcfl, on- ^oj^ *»^Jr (delayed tap 

signal )lr°l5rJl *>^f. zj-z* *1<£*?M: 7>^^ ^JLl-i- 

a]Jts- z_V^ ^l<a^ol zj-oj^ ^"71 47fl 5] ^^LS*1 €- ^ eflolU 

#^JLl- ^ ^ 9X^. #£<H1 , *)<£^°} ^ eflol 
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1020020068155 #^ <|3*}: 2003/3/11 

<13> o]^ x}<£s) ^413*8- o^ei 7\x\ *^£L^. ^€ ^ &4-. <4I* ^ 

*1<£^* cf^rfil Sl^EK inverter)*^- ^-§-^ 4 o]^e^ #^-§- *l<£s} 

^MS. A]~g-^ , ^AJJ:^ - clef. S^-, cf^o) o]t^E^ 

^ ^l«a^K variable delay cell)!-* ^r-g-^H , ^-$0 # 

<14> £- l£r ^Efl^ Sl^Mr Ol-g-^c^ *]o^ ^Ji^-g- iH^Hr $\3.d\] & 

*V H^o]tf. £ is] eWAjJ: ^5)^.(100)^ 4^3] ^1»1^1-(101, 102, 103, 104, 
105, 106, 107, 108)-i- ^wl^H, ^lt^- *)3. ^€4. 
<is> ole^ ^aij: iH^SdOO)^ ^^s)^ #^^]^(CLK_IN)# xl^^nl^- 
*1£a171jL, A #<*H*1 ^^1«(TAP1, TAP2, TAP3, TAP4)# ^^tb^f. ^, 

^Hr^ ^JlSCTAPI, TAP2, TAP3, TAP4)£l *1<£^ ^}^^ oltf|Ei i^>7> 7}*!^ *1 

<16> <^mrf| , £ lofl z}- oltHEKlOl ifl^l 108)^1 *]<S^1 50ps^^, ^JlI- 

(TAP1, TAP2, TAP3, TAP4)^ 100ps^ *l<a%=* 7}x1t11 ^4. ^, ^Jl(TAPI)^ 

^^1^(TAP2)^ *1<*|3^ *M7> 100ps°lJl, ^^ls(TAP2)^ ^^lJl(TAP3)^l *1<£^ 
^V°l7> lOOps^lJl, ^JL(TAP3)2r ^a]^(TAP4)^ *l<£*g=<i] ^0)7}- 100p S 7> Qt\ . 

<i7> zl&im-, £ 1^ ^ais t^^uoo)^ ^-f, 9}^] t!- ^ *]<2*l?Hl 
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1020020068155 #^ 2003/3/11 

<is> ^ ( ^JlI- AVo]^ ^]^^(^)ol 20ps# -2-^Kf ^-f , u>«] oltf^ 

^<a^°l 50ps^, £ 1*1- ^ fit 7>^1^ ^3)3-^r JS.^fe *1 

<19> £ % v ^°l Ol^-Jl^ <5}^r 7]^^ 4^1^, *H1 *1<S 

<20> ^-71 7l#3 ^*>7l ^tgS] <U^£: *1<S^ ^^IJl-i-^; ^^Kr 

3^1 ^ 5J°14. l^l ^ *1<3€ 't^Rr ^b).^ 

«■ £ji ^#* r » ^ »i i#^ ^ 2#^* ^^ji, ^-7i ^ lmn^- ^7} 

^1 2#^, ^ ^^.ofl -§-^H ^"71 1#§H cfl^H ^"71 3 

Ml tfl-§-*Kr ^1 1^1^^^ *1<£^1 ^1 1^-ilJL-I- iH^Rr *ll l^JL ^, 

^"71 ^1 ^ ^-71 2#S]^r ^^l^Jl, ^"71 1#^3^ ^-71 2#^ ( ^ #7l 

3±L°fl -g-#«H ^"71 1#§H cfl^H ^"71 1*1 <3 ^-4 ^-71 *fl l^l«?i^-i: 

A J"7l l^A]^ ^ -# 7 ] 2^^1S^ #7l _2l5L^ ^^.ofl -g-^H ^7l ^Hl 1#^4 

^-71 *H 2#3* ^i#3H^( interpolating)^-!^*) 

<21> flV^^Tfl^, ^-71 ^ l^^lJl iH^S^r ^7) ^H* #7} SL 

S^Jl ^ill- N-ti] e c]^]^ ^-7] N-ti]M Al^af ^^o^ 
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1020020068155 #^ ^7}: 2003/3/11 

4lJL« 7KV*M #3*Hr *H 1 N-«1S 7>^7l; #7] *j| 1 N-y) M 7}*l7}B) 
T^SH #7l 1 N-«lE 7>Al7l^ f^j£f o>^ SZL AjiS ^:&*H #3*Hr *H 
Hq^l^/d>^SH #7l Xfl ^ #7l 2#3* ^#*H #7l t\x)^/ 

o}^£_H ^.&5\£.2) ^^ijrofl -g-^H #71 *fl 1#^4 #71 *fl 2#^ ^B^eflol 
#71 ^1 I^Jl!- #^*Kr m?J-SlS.» ^l^Rr 3* ^8 ^Vcf. 
St!: wf^^Tfl^, #71 2^4±3L #7l ^^L# ^Ai^ji # 

7l ^Ji* #7l N-WlS C^ig AJ1 S ^^JL ^71 *j) 1 N-HlS 7>^7lSl 

^IJls}- ^-71 N-tijE Cl^^ 7K>«H #^S>^ aj) 2 N-hI^ 7>#7l; #71 *)1 2 

N- y ] M 7^71^1 #3^Jr-i- ^A]^}<^ ^-71 2 N-tilM 7l-^7l^| o}^SZL 

A J15- €3r«H #^*>^ 2cl^m/o>^-S.ZL ^^-SlS; #7l l#s} * ^7l 2 
#^^r =tH!*H #71 t)x]Q/o\^3-ZL #^Al^l^l -g-^H #71 *11 1#^ 

4 #7l 2#^-S- ^l-elH^H #7l 2^^1Jll- #^Rr 2iL^>Sl^-l- ^«1 

#71 7l^^ 4*11!- ^^r>7l fltb 4^ *1<S£ 'B'tliM- ^ 

4 2#§1 , ^ ^n^l ^JjLofl -g-^H l^^l^l^l xfl^H #71 iLS.^! 

°fl ^-S-sItt ^1 1*1 ^^-g- *1<3^ ^1 2 ^^1^:1- iJ-^Br *ll 2^^11 l^s}^; 

#71 *)1 ^ #71 2#^# ^^Jl, #71 ^1 l#^-4 #71 2#^ , ^ #71 

-^S^l ^iofl ^-^H #7l »1 l^SL^ tfl*H *)1 1*1 <3 ^4 ^>7l 1*1^ 

* W *)1 2*l<3^'?]-§- *1<3£ *11 3*g4]J--l- ^ 3^ #5: ^M§3i)s.; ^, #7l 

^1 1#^ ^ #7l 2#^^r ^*>J1 ( #7l *ll 1^^^ #71 2#£j, ^ #7l ^.5. 
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1020020068155 #^ ^7}: 2003/3/11 

^ ^2±ofl ^-^H ^"71 X] 3^JL<>fl tflisH Xl 2*l<£*£-4 a o v 7 ] ^ 1^1 ^> 

^ Xl 3^1 ^^^^ *1<3^ Xl 4^31* IMS*}^ Xl 4*3 ^}JL ^-^^5.1- ^til^l-Jl, # 
7] Xl l^JL^r ^-71 Xl H-ajAlSoli, #7] ^ 2^^1s ifl^l ^7} Xl 4^JLtt #7l 
-2.-^1 -S^H #7l Xl l#^4 ^7} Xl 2#^^r ^B^eflol^ 

(interpolating)^.^*! ^15. *V4. 

2.$. N-w]e t^jtg ^^r^Jl, #7l N-«l S a] Jr£f 

7RV*H #^*Rr Xl 1 N-«m 7}^V7l; ^-7) Xl 1 N-tilJ= 7^7]^ ^^Al^S. 

tHI^H ^"71 XI 1 N-Hl e 7>^]:7lsl #^^1^^- o>^zl ^15:5. i&SHH #^Hr XI 

l€\x\m/o}^3_n. #7} XI 1#^ ^ #7] X] 2#3* *r4l«H ^7] iX*H§/ 

°t-^SZL ^5)5.^ f^AlJrofl -§-#*}o} ^7} *)] 1#B^^4 ^ 2 #^# ^]B]#eflol 

^oM XI lfl^lJL* #^*Rr X} m#S)3L» ^l^Rr ^ s^lo^ *Vtf. 
^"71 7l^^ JzJ-Xl* ^^V7l <H*V *1<3^ ^-idJH-* ^ 

^ v Jl ^^>» ^ XI 1#3 ^ XI 2#^-ir ^7) XI 1#^ 

4 ^-7) X] 2#^, ^ -§-^><x >a-7l xi i#«H ^^V^ ^71 

1^3 ^ ^"71 XI 2#^* ^r^ji, >S-7l X) l-I-^-X- XI 2#§), ^ <$7) $LK$. 

-g-^H ^71 XI 1#SH cfl*H ^-71 xi 1*1 >8-7l XI 1*1^^ ^ X] 

2^^^u>^ ^o^s] ^1 2^^111 ^§>fe ^-Xl# ^Hl*>ul f ^71 XI l^^lS ^ ^-71 
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1020020068155 #^ <£t±: 2003/3/11 

41 2^4lJ^r #7l -g-#*H #71 41 1#^4 ^-71 41 2#3^ ^E^efl 

<26> a o v 7 ) 7 )^^ 4^11- ^#e>7l 3R> £4f <^£- *1<£^ BjjAi^i-i- 

*3*Hr 1HH 5J°m. 1^41 t4€- *1<2^ ^#Ji«: iH^Rr #7l 
41 1#34 41 2#3, ^ ^xr^i ^J£4l -§-#*H 41 l^^l tfl*r<4 # 

7] ^JiL4l Tfl lXlol^nVs x )o^^ ^ 2^A]Jl# t^Rr #41; #71 

41 1#^ ^ #71 41 2#3* ^#*>J1, #71 4l 1#^4 #71 41 2#§1, £ #71 <LIE 
^ ^1141 -§-#«H #71 41 l^J^l tflsH #71 41 1^1^%=^- #71 41 1*1<£^# 

^ 41 2*1 <3^#^ *1<£€ 41 3^41 Jl# iHS^r #41; ^, #71 41 1#^ ^ #7l 41 
2#3* ^#^, #7l 41 1#§14 #7l 41 2-^3, *2 ^-71 ^.SAJI ^iL4l -§-#SM # 
71 41 3^^1^1 #7l 41 2*1 <&&3ty #71 41 1*1 ^^g- ^ 41 3*1 *1 

<3€ 41 4^#S# t^Hfr #41-1- ^l^Kn, #7l 41 l^#J:^r #7l 41 1#^J:°1 
^, #7l 41 2^^]i ^*1 #71 41 4^#jLfe #71 3.5.$ *jH4l -§-#*r<4 #71 41 1# 
^4 #71 41 2-M-l- tlE^#Ellol^ ( interpolating)^^ ^#5)^ ^-^ f^AS *1 

<27> ^- S-^J-o} ol^ ^ wV^o} ^ Al ofl o]*H -="3* 

^g-*l °l*fl*r7l fl*IHfe ^^1 al-^tb ^Hl-I- 41^1^ ^Jf ^ s#4l 
7l4l€ vfl-g-# ^-S^ol^ *Vtf. 

^* #^1*1 ^ W. ^ £^41 41 ^^^.V ^-S-^-J:^ -¥-411- M-Bj-^uf. 
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1020020068155 #^ <^*>: 2003/3/11 

5*13!: S^t}. S. 2^1 ^Als: ^4)3.(200)^ 47fl2] ^^lJl«(TAPl, TAP2, 

TAP3, TAP4)* IH^}*}, l^^lS ^34)5(210), *fl 2^Jl 1^3 4} 3.(220) , 3^ 
^4] 3.(230) ^ 4^JL 1^4]3.(240)« ^HlW. 

<30> l^A]^ ^-^5] 5.(210)^- 1 N-tflS 7>^>7l(211), ^ lcl^^/o>^5.^i ^ 

33.(212) ^ m7j4|5.(213)-I- ^lW. ^] 1 N-wl3 7^71(211)^ Sl*# ^ 
(OFFSET)-I- ^41 *M .2.5.^ ^^.(OFFSET)l- N-t>]3. c]^^ aI^s. ^^U, ^ 
#3 ^l^(DEF)^- ^-7] N-wlS t^^I^ ^Os-i- 7K>*H #^tbcf. *j| 1^^^/of^-s.zL 
^413(212)^ ^ 1 N-tilM 7^7] (211)^ <^3H Aljr^. t&^M #^ 

th=h X) liU>5}3(213)fe *fl 1#3(CLK1)4 2#^(CLK2)* ^4l*>ul 1^*1 ^/o> 
^•SZL i£:&41 3(212)^ #^^1JL^1 -g-^H *H 1#^(CLK1)^ 2#^(CLK2)* 
#3H^}cr| *|] 1^ai^(TAP1)# ^^W. 

<3i> *)] 2^^!^ t^S]^(220)^ 2 N-^3 7>^7l(221), 2t)*l m/o}^£.ZL ^ 

4]5_(222) ^ 2Ji?i5lS( 223)1- ^lfM. 2 N-«l3 7>^>7l(221)^ ^.S^ ^iLl- 
^r4I*H N-t>l3 r^lt ^11^ ^«-*>ZL, ^1 1 N-«]S 7R>7l (211)5} f^Aljrs}. ^v 7 ] 
N-w]3 ^IJlI- 7>a>^>^ #^^cf. 2^^)^/o}^S.ii i^^-s) 3(222)^r *1] 2 

N-«1JeL 7>aV 7 |(221)^ t^JIf ^^.n Ajj^ #^*Vcf. 2^?>5lS- 

(223)^ 1#^(CLK1)4 2#^(CLK2)-8- ^^1^>ZL x\] 2^*] i§/o}^5.ZL 3 
(222)5] f^jioil -§-#1sH *ll 1#^(CLK1)5}- 2#^(CLK2)* ^B^eflo]^^ ^ 
2^^1^(TAP2)1- 
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1020020068155 <Qx}: 2003/3/11 

X] 3^SL ^-^2)5.(230)^ Xl 3 N-HlM 7K>7K231), *fl 3^*1 ^/^SH ^ 

2) 3.(232) * XI 3JiL#S]3.(233)«- ^1^. X] 3 N-«lS 7K>7l (231)*r ^.H^J ^t±«- 
<r4l*M N-alS ifl^uL, XI 2 N-HlS 7>^V7](221)^ #BjAljr<4 <$7] 

N-WlS 7RVSH #3^t}. X] 3^^1^/o>^SZL ^#5]S(232)^ XI 3 

N-alS 7>^> 7l (231)2] °>^3.n A]Jr S Tg^a) XI 3JiL?l5l3. 

(233) XI 1#^(CLK1)3]- XI 2#^(CLK2)# ^«>J1 Xl 3^*1 HM^SJn. ^^s]^ 
(232)3 -§-^><X XI 1#^(CLK1)4 XI 2#^(CLK2)* ^#Sflol *g s>o} X) 

3^Jl(TAP3)# ^t^W. 

XI 4^^131 ^^|S(240)fe Xl 4 N-w]e 7>^7l(241), Xl 

3) 3.(242) ^ XI 4iL?is| 3(243)-!- ^l^cf. Xl 4 N-«lm 7K>7] (241)^f iL=*5 *oiL» 

N-til e ai^S ^^>aL, XI 3 N-wlM 7>^7l(241)^ ^Aljrsq. ^-7] 

N-H]M ^lH 7R>*><X #^4. XI 41X^1^/^3^ ^3)^(242)^ Xl 4 

N-HlE 7}^ 71(241)5] <X-^3ZL ^S-><X XI 4JiL?>sm 

(243)^ XI 1#§](CLK1)-X- XI 2#^(CLK2)# ^^Ji Xl 4TX*]i§/o]-^ji.zi ^^S. 
(242)£] #^J:X1 -§-#*M xl i#^(CLKl)3f XI 2!-5HCLK2)-8r ^-fr^H *g*l-<*) 
4^^1S(TAP4)1- 

£ 2X1 51*1 € #^ H.eH*H(20)fe cflolE-KDATA)!- ^*>J1 d^£] #^(5.^1*> 
*1 ^-7}s\o] 3] o] Ei » #^*V4(D0UT). ^§£] fsj(£XsfX &^-)3 

eflole^ BjjAijr iH^s] 3.(200) 3 #^JL<y ^JL#(TAP1, TAP2, 

TAP3. TAP4)X1 S^^cf. XI l#ej(CLKl) ^ Xl 2#^(CLK2)^r ^A^rA ± 

33 7M^ ^^AlJiolcf. 
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1020020068155 %;% <^x>: 2003/3/11 

5- 2» ^ *l<g£ ^4l3L ^"^^5.(200)21 ^§-*h§- 

*)r&3\r ^ c f. S. 2^1 *fl 1 N-alM 7>^7l 4 N-^e 7R>7l-I-(211, 221, 231, 

241)^ N°l 6, ^ ^ 6«1S 7}*}7) e^-zi 7>^*V4. zj-zj-s] bj)a]jt ^5)^(210, 
220, 230, 240)£r i^^l ^Ji (OFFSET) # S.*^ ^i(OFFSET)^ #^ 

3tt ^ *Mofl tfl-g-s]^ ^it^H, ^iL(OFFSET)^ A>-g-x> 

1 N-«m 7^71(211)^ ^ii( OFFSET )# 6*1 S cj*l^ 

^<>1 tq^M ^]J:(DEF)s}- ^tb^-. 5E^r 2 N-wlE 7R>7l (221)^r ^1 1 N-«lS. 7> 

<LV7l (211)^ #3|AlJr<4 6H ]E , *fl 3 N-«l S 7 >^7l 

(231)fe *fl 2 N-tilM 7 ]^v 71(221)31 ^^-^ 6«1 M ^1*11 ^J.* ^i+^nK 

A 4 N-«lM 7>^V 71(241)^ 3 N-WlM 7R>7l (231)£| t^^lssf 6«1 M t^lH 

^1 1 ^^l€/ d >^ZL ^^S. vfl*l *fl 4 cl^^/oj-^SZL ^€r^S.#(212, 222, 

232, 242)^ zJ-ZJ- *H 1 N-tilS 7 K]-7l ifl*l afi 4 N-«]M 7^71 -f- (211, 221, 231, 241) 
^ c^l^ ^^Jl, *fl ifl^l *fl 4i?J-S]S.l-(213, 223, 

233, 243)-£- AA A 1 ^lH/of- 1 ^^ ^^M^. vfl*] *ll 4 ig^S. 
#(212, 222, 232, 242)^1 #^Al^ofl -§-#*H *H 1#^(CLK1)2]- *(| 2#3(CLK2)i 91 
Ell-eflo]^*H 4^ ^^1S#(TAP1, TAP2, TAP3, TAP4)* 

S-S^ (OFFSET) ^ ^^Is-i-ol *l<3 i ?M| tfl-S-^ ^l°)cf. 

6«m^ 7>^7l(N=6)7> A>^cf^, N-Hll 7>AV7]^ ^ (CLKl)sf *j| 2#^(CLK2) 

^ fl#*><>l* 2 sup6 =64sL #^51^ ^Ai^l-^l *1<3^ S^l-Tti ^cf. 
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1020020068155 #^ 2003/3/11 

<39> ofl^- -i-^, 1#^(CLK1)3}- 2#^(CLK2)^ *1<3^ *>o] 7 } 200p S olJL, ti)# 

M Als(DEF)7]- 0, ^.5.^1 ^Ji(0FFSET)7} \°}z\JL 7\^\t\. o] nfl 
(OFFSET)^ tfl-§-s|^ 200/64=3. 125ps 7]- 5]^, o]i=. #^5]^ 

*$2\ *\°}7\ ^ ^1±(0FFSET)7> 2^1 ^-f ^iL°fl 

6.25ps7> m. 

<40> ^, <a^5]^ = ^1±(0FFSETH1 £|*H, ^^IJl-i-^ ^1^^ *>ol 

# ^ ^Tfl £H , (OFFSET) 1- d] ^ *1 ^]<^^^ x}olf 

<4i> 51 3£r IJ-^ wV^tb 2^*HH nj-s. ^ai^^. 5j£f 

^ltb £ 3^] ^SE. 3 3.(300)^- £ 2^ 4t7MS 47fl5] 

(TAP1, TAP2, TAP3, TAP4)^- 1^3 5)3. (300)^ ^ 2^^lJl 

(310), *11 3^^]^ ^5)3.(320) ^ *fl 4^JL ^^^15.(330)1- ^wlW-. 

<42> *]) 2^J: ^^2)^(320)^ *fl 1 N-«l S 7>^7l(311), ltq^l^/oh^SZL ^ 

5)3(312) ^ *ll lil^sl 3(313)-!- ^wl^, *]) 3^JL ^5]S.(320)^ *ll 2 N-H13 
7>^:7l(321), xfl 2^*m/<>hi-3ZL ^^2)5.(322) ^ 2^L^>s| =L(323)« ^1^4. afl 
4^^1s 1^513(330)^=- ^1 3 N-h]M 7>^];7l(331), 3^^1^/o>^s.^i 5.(332) 
^ 3^.7iS]S.(333)# ^ltb^. 

<43> zj-z}-<q n-wIh 7RV7K31I, 321, 331), ^^^/o>^-=lzl ^^-3] 5.(312, 322, 332) 

^ Ji#5l5L(313, 323, 333)^ ^^^]^ j£ 2^ ^3 5] 3 (200)^1 3#^7il<2}- 

^ *>cf. S. 3^ 1^213.(300)^7 ^] 1^Jl(TAP1)7> 1#^(CLK1)^1 3* 
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< 44 > ^, *fl 1^a]sl(TAP1)^ *ll 1#3(CLK1)°1 S\JL, all 2^^1^(TAP2)^r all l^^ls 

(TAPl)ofl iL5.^! (OFFSET) °fl #-§-«Hr *l<£*lK 0 l*r Dloleh ^tf)* 7>*l.fe 

^IJlolJL, a|| 3^Jl(TAP3)Tr all 2^^1^(TAP2)<H1 Dl^l *1<3^# 7}^ aI^H , 
4^^1^(TAP4)^ all 3^J:(TAP3H Dl^ ^1^^ 7>*1^ ^rf. 

<45> n^-^A-l, £ 2 2l ^^3.(200)^^^ W]£, S. 3^ t^S. 

(300)^ SL*# ^SKOFFSETW 2\*}<^ , #33^ ^41JL#S1 *1<£*3=£| *>°1» 

£ 5fe £ 4^1 ti^lsls^ ^^^Is ^ .M-iUL* M-Bj-^fl zieflsolc}-. £ 4^1 i^sjs. 

^ cf^oj £ a E^^^Eis. (MN1) m2 , MN3, MN4) ^ ^^-€«(Ikl, Ik2)# ^«1^>J1, 

^^(differential type)^.S. ^£l&4. 
<47> ^^^«a-(VDD)4 *fl 1#^^:(0UT) Aj-oH *WRBH ^^Jl, ^^^^(VDD)^ 

*ll 2#^#(0UTB) Al-olofl ^^-(RA)ol 3^tf. ^ i^E.(Nl)£f all lt^^COUT) A}o]ofl 

2.^ Siffl*l>iBUMN2)7> ^^51 Jl, all 1^J=(N1)S}- all 2#^#(0UTB) A}o]6|l s.^ E^fl 

^l^Ei(MNl)7> ^sluf. X) l^=(Nl)fil- A>oloil^ ;*HHKlklH 3#€i=k 

3 ^xl^Ei(MNl)sl TflolEoil^ iA]s(kl)7l- ^^S)^, Si E i g^ i E)(MN2)^ 

TIMEOUT tiV^sl ^ lA]^( k lb) 7 > ^^^4. 
<48> l#^c]-(0UT)3zl- *fl 2i^E.(N2) A>oH S-^ H ^xl^Ei(MN4)7|- ^#£lZL, X| 2# 

^(OUTB)^ all 22^E.(N2) a>o]6|| (MN3)7> ^^^cf. 5.^ e^^e! 

(MN4)^1 TflolMoll^ ail 2^1^(k2)7> ^ ^SlJl, 2.^ M^*] iE] (MN3)^1 TlMM^ 

£ a|| 2*lJL(k2b)7> ^sltf. 
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<49> iUJr^S^ l^]JL(kl) ^ *|| 2^1^(k2)# ^^^-o> >j| l^lJl(kl)^- 2^1J> 

(k2)3 ^ £ 5<^Hsq- <g^s|±r - A]s(kl, k2)^ f^#<?l 

#^J-(0UT)7} <^7HH ; #^^1^(0UT)7> ^ ^Jl(kl, k2)S] ^1}9] o]± 

^^1^7fe Ikl, Ik2)^ ^7H SJ«H ^H^t^-. 

<so> £ 6^ ^J±°1] nJ-B}- zj-z]- cf^ *l<3^-fr *1<3^ ^ai^s.^. #^§> 

<5i> £ 6(a) ifl*] £ 6(c)tt ^JlI-S} ufBfufl ^olc}. £ 6(a)^ ^ 

-fxr *l<a^°l ^ ^-folJl, £ 6(c)^ ^ 

<52> E 2 ^ £ 3^1^ -a^^: ti>sf £©1, wvtgofl tcj-s. bMa]Jt ^ 

H^l ^iL°fl 4^ *1<S^ *M# 7}*lfe £ 6(a) 

^ ^S.7> 4^- ^-f^lJl, £ 6(b)Tr £. = 35 ^i7f j= 6(c)^r 

<53> £. 6(d)^r £ 6(a) ifl*l £ 6(c)^ #^ cej-o]^^ «g^Aljr©j 

t^4^ ^31* S^lcf. £ 6(dH 2*1^ wf^ ^-©1, s. 6(a)£] ^-fsf 

£ 6(c)£] ^ ^« #2] *}°)7} ^ ^-ffe- #^JL7f a^fr ^JjL 

SIMMS 7>^lCf. 
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-t°] °}$r ^-i- *l^}7l -^-^HH ^--§-€ ^M^r 

^mcfl, 51 2 ^ 51 3<HH^ 47flS] ^JL7> ^41Jl ^5lS7> 7flA]£]^ 

-°J4, £ 7l#^ ^*}7] <>H ^ 

^rjl 47fl gc fe -i BflAlJr^ Ig^Rr e«XlJr ^ ^ S51 ^ ^ 

— ^ i?_>5]S7l- Aj-g-^ ^ ^ 7]# ^ Aj-AV^. ^ H 1- afl 7> 

^1^*V 7l^^ fii^H Jf-S^^^o] 7 )-^ 

Jl-B}-] 

«H4 4^ *1<££ ^s-i-^ fHi^cr s)s * 

£ ^ ^3tr 5l^J ^t±ofl Sj*H, #^H1^ ^Jl*£] *1<£^*1 ^ol^- ^ ol 

Til =M, 5|f^^ *1 4 tb ^l-ol# 7>^1^ ^S^-g- <£-8; 
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1] 

^4^r» #jI ^ X] IS 3 £ Xl 2#^ ^*>Jl, # 

71 Xl 1#^4 #7l Xl 2#3, ^ ^S^J ^^.ofl -§-#*H -*7l Xl 1#^H tfl*> 

<X #7l iL = ^ tfl-g-*>^ Xl l^^^n>^ Xl 

^•71 Xl g #7l Xl 2#^# ^#*>JI, #7l Xl 1#^4 #7l Xl 2#3, ^ 

#7l ^ ^riofl -g-#*H #71 Xl 1#^1 tfl*M #7l ^ 1^1 o| ^ #71 Xl 1^1 

<&*&-=r ^ Xl 2*1 Xl 2^#3l« lH!*Kr Xl 2^#Jl ^SS1^.» t^BI 

^-7i xi l^^ij: ^ #7i xi #7i ^.s^ji -§-#*h #71 xi 1# 

^ ^7l Xl 2#^ ^lEi#eflol^( interpolating)^^ ^#s)^ ^ c>.S 

[3^* 2] 

*il 1*<H1 5^*1, ^-71 xi l^jr ^ajsfe 

#71 .SLS^ ^2±-i- ^r#<5H ^"71 SL*$ N-«lS cl^l^ ^JIS. ^^Jl 

#71 N-«1M cl^ll 7RV*M #^Hr XI 1 N-«1S 7># 

71; 

#71 XI 1 N-WlM 7>#7l^l ^#*H #71 Xl 1 N-«lS 7>#7l^ 

#Jl» o>^- S zl Aiss. ^^>^ #^*Rr XI itl*na/o]-^zL ^^5)5.; 
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#7l A] l#s) ^ #7l *)1 2#^* #7l ^^^/o>^-s.zl ^^SJS^ # 

-s-^h #71 *n #7i ^i 2#^* ^^h^h #71 ^i i^^is 
[^^a- 3i 

#7l SL*$ ^iLf ^^JL #7] ^iL# #7l N-Wl E t^ig A] ^15. i£ 

Mi #7l *j) 1 N-Hl J= 7>^7l^ #^^1^^- ^"71 N-Wl M t^lBj Al^l- 7K><5H ^ 
*)1 2 N-til M 7l-^V7l; 

#7l 2 N-tije 7^71^ #^^1^1- ^#*H $- 7 ] z\) 2 N-«lS 7>#7l£l #^ 
oj-^-^zi ^$*>^ t^Rr ^] 2^^^/o]-^ : szl ^^S.; 

#71 Tfl ^ ^-71 2#^ ^l^H #7l rl^^/o>^ZL ^sjj^ # 

^^IS^ll -§-#*H #7] 1#^4 #71 ^ 2#^^r ^Eil-eflol^^H #71 ^1 2^5: 
-1- #^*Rr *ll 2^.?iS)Sfl- ^l*Hr sRr *1<?!£ ^#^## y a ^Kr 

4] 

*)1 2*j- HLtt ^ 3*^1 #71 

6°J 3^8: ^ *1<£^ ^#«^r !H8*Rr 2l^. 

[^^J- 5] 

*1] 1^1 91°]*], #71 *ll 2*l<£^£r 
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6] 

71 ^4^1- -^-71 ^ ^o^-g. 7M^ ^HM *l<g^ ^ 

^71 2fl l#^-2)- #7l 2fl 2#^, g SL5L$ -g-#*M *fl l^^l 

cfl^H ^7l i = >J! ^Ji^ tfl-§-5]^ 2fl l^l^^^ *1<3€ *ll 2^Jl!- >lM?*Kr *ll 

^7} ^ i#^ ^ ^-7] ^ 2 #^^r ^*>ji, ^-7i *ii lmn^- ^7} 2mn , ^ 

^ 2fl 2*1<2^^- *1<£^1 2fl 3^^1sl- "i^Kr 2fl 3^JL ^ v ^sl^; ^, 
^71 ^ 1#§} ^ ^-71 *fl 2#3# ^4!*}J!, #7) *H 1^3 4 ^7} ^1 2Wr&\, ^ 
^71 iLH^l ^Jiof) -§-^H 2fl 3^JL°ll cfl^ ^-71 2fl 2*1 ^-Of ^>7l 211 1 

^ ^ 3*1 *1^^ ^11 4^^1^# ^3*Rr *11 4^JL ^5slS.# ^ 

#71 211 I^JLtt #7l 2)1 1-I-SlAlJrolJl, 

#71 2)1 2^Jl Vfl*l ^7} 211 4^^1^^ #7l iLS^ ^JiLoll -§-W^ ^-71 211 1 

#34 #71 211 2#^* ^1E^# Ell °llK interpolating) ^<L3-*q ^S)tt ^ ^^o S 
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7] 

*H 6%H1 sa^'H, #7l *fl 2^1 #Jl *<fli*3.fe 

^-7] ^ir^i ^iL# ^r^l^H #7l ^H^l N-um ^*1H A JSS 

, #7l N-H1S. cl^m #JL» 7RV*H #3*Rr ^ 1 N-«1M 7> 
#7l; 

#7} *fl 1 N-«1S 7>^7l^ *H4«H #7l 1 N-ti]E tHM^ #^ 

#7} *fl 1#^ ^ #7l *H 2#3^r ^#*H #7l clxl^/c>^zz # 
^^l -g-#*H #7l 1#^4 #7l 2#^-|r <y^#efl°l^H afl l^S 

8] 

*)1 7*<M1 $a°H, #7l ^1 3^Jl ^3 3^ 

#71 _SLS^ ^If ^§>ZL #71 ^iLl- #71 N-WlH t^lH A]Jr^. £ 

^>JL #71 1 N-tilM 7>#7l^l #^:li<2}- #7l N-Hl^ tq^l^[ Al^l- 7K+«H ^ 
^Kr ^1 2 N-tilM 7>#7l; 

#71 *)1 2 N-tilS 7>#7l^l #^^1^1- ^#^ZL #71 2 N-«lS 7l-#7l^l #^ 
^1^1- of^S-ZL ^^}<*j ^ 2cl^l^/o]-^zi t£<g-sl5.; 

#71 1#3 ^ #71 2#^# #71 K)*M/°}\kS.=L &&S\sL°) # 

^#Jl^l -§-^M #71 2]1 1#^4 #71 2#^-g- ^lE^l-Ellol^^l-Ql # 7 j ^ 2^^]Jl 
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9] 

Xl 8%H1 SU^i, #7l Xl 4^JL 

#7i ii^i! ^!iL# ^^Vzl #7i sle.^ #7i N-y] -E. ti^Hi ^}Jl5. ^ 

«r*l-^I #7l Xl 2 N-tilE 7>^>7l^ ^^A]^Sl|- #71 N-tljE c]^^ 7K>*H # 

?l*Rr XI 3 N-«l M 7K>7]; 

XI 3 N-ti]E 7 >^>7l^ ^<5><X #7l XI 3 N-«m 7V<0;7l^ 

^-71 XI 1#^ ^ #71 XI 2#S]# ^1*H #71 Cl^l^/O^^ZL 1^^5.51 # 

^^IS^l ^-^H #7l XI #71 XI 2#^# ^^H^V^ ^o V 7l XI 3^^1S 

1- #^*Rr XI 3iL#5)S# ^Wl^Rr ^ ^$SL3- 

10] 

XI 7*J- vflT.1 9 %> # %H1 5a<H*l, #71 N£- 

[^T 2 -^ 11] 

XI 6^-<Xl 91°!*}, XI 3*1 

#71 XI #71 XI 2#^ #71 ^#^tl4 ^^r ?ASr ^±S. *1<£ 
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[^T 1 * 12] 

(a) ^4^1- *fl 1#3 ^ *fl 2#^-|- 
^*>^L, Xl 1#^4 # 7 1 Xl 2#^, ^ ^iL°fl -§-#*H Xl 
1#^H cfl^H ^71 ^.S^ ^Jiofl tfl-g-^Rr Xl l7l<g^nV# Xl 

(b) #7l Xl 1#^ ^ -S-7] Xl 2#^# ^^JI, #7l Xl 1#^4 # 7 J Xl 
2^^, ^ #7l SLS.$. -g-^H #7l Xl l#lH E^H #7l XI 1*1 <£^4 # 

71 XI 1*1 ^"t!: ^1 2*1<3^># *1<£€ XI 2^#JL-I- 1^*Kr #311- ^wl*}Jl, 

^-71 XI l^*lJl ^ #7l XI 2^^1S^ #7l ^.S^l *jiLofl -§-#<5H #7l XI 1# 
34 #71 XI 2#§}^- <?lB^5flol^(i nt erpolating)^S.^ ^#3^- ^ ^<L3- 
*1<2€ ^^1«S1 HHJ^. 
13] 

XI 12*8-41 5a<=H*l, ^ v 7l ( a ) ^:Xm 

(al) #7l J2L = 3! *j^l- #71 $_E.$ *Ji# N-til e c^ig #jr S ^ 

^>ji #7i N-wm ^*in ^4 ^^^1 cii-e a}-£# 7 >#^><x #^*Rr #xi; 

(a2) #7l (al) #^*13l-§ c,>^ S n a]Jt^ ^^-^H #^Rr # 

341; 

(a3) #71 XI 1M g #71 XI 2#3-§- ^#*H #71 ( a 2) ^ 
3L°11 -g-^H ^71 XI 11514 #71 XI 2#3^r ^^#eflol^^<X #7l Xl 1^*13L« 
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14] 

*ll 131H $X°]*\, #7) (b) #31^ 

(bl) ^7} SL*% ^iL-I- ^*fJl ^-71 = #7l N-alE 

3. £^-*}JL ^-71 (al) #3]^ #71 N-wlM T^ig 7R>*><*| #^^> 

#31; 

(b2) -S-71 (bl) ^7^1^ o}^S.=L £^-*H #^*Rr #7fl; 

(b3) ^"71 1#^ g ^-7) *fl 2#^ ^71 (b2) ^TjlSl #^AlJrofl -g- 

4 v 7l *fl 1^4 ^-7] 2#^-gr ^El^H^H 2^JL« #^15Hr 

15] 

*)] 12%H1 fl°H f 4 V 7] 2*1 
16] 

^-71 ^1 l#^3f ^"71 *H 2€"^, ^ ±.^3] 3_E.$ ^^ofl -g-#*H l^Al^^l 
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#7l Tfl 1#3 ^ #7l 4 2#3* #7l *fl 1#34 #71 *fl 2#^, §2 

#71 SL*$ ^11 -g-#*H #7l 7|1 l^Jrofl cfl*H >y. 7 ] afl l^<g^a!|- #7l *\] 1*1 

^-tb *fl 2*1 <S^^ *1<££ 7fl 3^#JL» ^3*Rr #31; ^, 
#7) *fl 1#§} ^ #71 7)1 2#3^r #7] ^ 1#3^ #71 *fl 2#s), * 

#71 ^Jiofl -g-^H #71 7fl 3^^1^^1 tfls>ol ^-71 7fl 2*1 ^-71 ^11 1 

^l^^-i- ^ ^1 3*1 *1<?1^ 711 4^#S# 1^3 «Hr #7111- ^wl^Jl, 

#71 711 l^J^r #71 711 1#^3LC>1J1, 

#71 711 2^JL ^fl*l #71 711 4^#J^r #71 SL*$. *jiL<>ll -fr^SH #71 711 1 

#7l 711 2#§i-i: ^Ei #31 °1*|K interpolating)^^*! ^-^^.S. 

*>*f *1<3^ ^#«si ^3» 0 >^. 
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